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(54) DISPLAY APPARATUS AND ELECTRONIC DEVICE

(57) A display apparatus and an electronic device.
The display apparatus comprises a first display area and
a second display area, which adjoin each other, wherein
the light transmittance of the first display area is greater
than the light transmittance of the second display area;
the first display area comprises a metal anode layer and

a drive circuit layer, which are electrically connected to
each other; the metal anode layer comprises a plurality
of metal anodes; the drive circuit layer comprises a plu-
rality of first drive units; and at least part of the ortho-
graphic projection of at least one first drive unit on the
metal anode layer is located in a metal anode.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to a Chi-
nese application No. 201911049564.3, filed in the China
National Intellectual Property Administration on October
31, 2019, titled "DISPLAY APPARATUS AND ELEC-
TRONIC DEVICE". The entire contents of the above-
mentioned application are incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The disclosure relates to the electronic techni-
cal field, and particularly to a display apparatus and an
electronic device.

BACKGROUND

[0003] With the development of communication tech-
nology, electronic devices such as mobile phones are
more and more popular. During operation, an electronic
device may display images with its display apparatus.
[0004] For achieving better display effect and user ex-
perience, the size of screen is designed to become larger
and larger. However, it is difficult for the user to hold the
electronic device if the screen size of the electronic de-
vice surpasses a certain size. Thus, it is becoming more
and more important to increase screen-to-body ratio of
the screen.

SUMMARY

[0005] The disclosure provides a display apparatus
and an electronic device, and aims to increase the light
transmittance of the display apparatus.
[0006] In an aspect, the disclosure provides a display
apparatus. The display apparatus includes a first display
area and a second display area which adjoin each other.
A light transmittance of the first display area is larger than
a light transmittance of the second display area. The first
display area includes a metal anode layer and a drive
circuit layer electrically connected to the metal anode lay-
er. The metal anode layer includes multiple metal an-
odes, and the drive circuit layer includes multiple first
drive units. An orthographic projection of at least one of
the first drive units on the metal anode layer is at least
partially located within one of the metal anodes.
[0007] In another aspect, the disclosure provides an
electronic device. The electronic device includes a dis-
play apparatus and a camera. The display apparatus in-
cludes a first display area and a second display area
which adjoin each other. A light transmittance of the first
display area is greater than a light transmittance of the
second display area. The first display area includes a
metal anode layer and a drive circuit layer electrically
connected to the metal anode layer. The metal anode

layer includes multiple metal anodes, and the drive circuit
layer includes multiple first drive units. An orthographic
projection of at least one of the first drive units on the
metal anode layer is at least partially located within one
of the metal anodes. The camera includes a lens. The
lens is arranged to face the first display area, and the
camera is configured to acquire a signal of external light
passing through the first display area for imaging.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] In order to more clearly illustrate technical so-
lutions in the embodiments of the disclosure, drawings
used in the description of the embodiments will be briefly
described below. Obviously, the drawings in the following
description are merely some embodiments of the disclo-
sure. For those skilled in the art, other drawings may also
be obtained based on these drawings without paying any
creative work.

FIG. 1 illustrates a structural schematic diagram of
an electronic device according to embodiments of
the disclosure.
FIG. 2 is a schematic diagram illustrating a first struc-
ture of the display apparatus of an electronic device
according to the embodiments of the disclosure.
FIG. 3 is a schematic diagram illustrating a first
stacked structure of a first display area of the display
apparatus according to the embodiments of the dis-
closure.
FIG. 4 is an enlarged view of a portion Y of FIG. 2.
FIG. 5 is a schematic diagram illustrating a second
stacked structure of the first display area of the dis-
play apparatus according to the embodiments of the
disclosure.
FIG. 6 is a schematic diagram illustrating a third
stacked structure of the first display area of the dis-
play apparatus according to the embodiments of the
disclosure.
FIG. 7 is an exemplary enlarged view of a portion X
illustrated in FIG. 2.
FIG. 8 is another exemplary enlarged view of the
portion X illustrated in FIG. 2.
FIG. 9 is yet another exemplary enlarged view of the
portion X illustrated in FIG. 2.
FIG. 10 is a structural schematic diagram of first pix-
els and first drive units of the display apparatus ac-
cording to the embodiments of the disclosure.
FIG. 11 is a structural schematic diagram of second
pixels and second drive units of the display appara-
tus according to the embodiments of the disclosure.
FIG. 12 is a schematic diagram illustrating a second
structure of the display apparatus of the electronic
device according to the embodiments of the disclo-
sure.
FIG. 13 is a schematic diagram of a fourth stacked
structure of the first display area of the display ap-
paratus according to the embodiments of the disclo-
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sure.
FIG. 14 is a structural schematic diagram of the dis-
play apparatus and a camera according to the em-
bodiments of the disclosure.
FIG. 15 is another structural schematic diagram of
the display apparatus and the camera according to
the embodiments of the disclosure.

DETAILED DESCRIPTION

[0009] The technical solutions in the embodiments of
the disclosure will be clearly and completely described
below in conjunction with the FIGS. 1 to 15 in the em-
bodiments of the disclosure. Apparently, the described
embodiments are only a part rather than all of the em-
bodiments of the disclosure. All other embodiments,
which are obtained by those skilled in the art based on
the embodiments of the disclosure without paying any
creative efforts, should fall within the scope of the disclo-
sure.
[0010] The disclosure provides an electronic device
and a display apparatus. The electronic device includes
the display apparatus and a camera. A lens of the camera
is arranged opposite the display apparatus, that is, the
camera is configured to acquire a signal of external light
that passes through the display apparatus for imaging.
It can be understood that, the light transmittance of the
existing display apparatus is relatively low, and the im-
aging effect of the camera that images with the light pass-
ing through the display apparatus is poor. In view of this,
in the disclosure, the display apparatus is divided into
different areas in such a manner that for example the
light transmittance of a portion of the display apparatus
corresponding to the camera is made greater than the
light transmittance of other portions of the display appa-
ratus, which can improve the imaging effect of the cam-
era. The technical solutions in the embodiments of the
disclosure will be clearly and completely described below
in conjunction with the drawings in the embodiments of
the disclosure.
[0011] Embodiments of the disclosure provide a dis-
play apparatus and an electronic device. The display ap-
paratus is applied to the electronic device. The electronic
device may be a mobile terminal device such as a mobile
phone and a tablet, and may also be a device including
a display apparatus, such as gaming device, augmented
reality (AR) device, virtual reality (VR) device, vehicle
onboard computer, laptop, data storage device, audio
display apparatus, video display apparatus, and weara-
ble device, in which the wearable device may be a smart
bracelet, smart glasses or the like.
[0012] Referring to FIG. 1, a structural schematic dia-
gram of an electronic device according to the embodi-
ments of the disclosure is illustrated. The electronic de-
vice in FIG. 1 is exemplarily illustrated as a cell phone.
The display apparatus 20 includes a second display area
220 and a first display area 240. The light transmittance
of the first display area 240 is greater than the light trans-

mittance of the second display area 220. The electronic
device 10 is provided therein with a camera 60. A lens
of the camera 60 is arranged to face the first display area
240, and the camera 60 is configured to acquire a signal
of external light passing through the first display area 240
for imaging. In other words, the camera 60 is arranged
beneath the first display area 240 of the display apparatus
20, and the camera 60 is configured to acquire the signal
of external light passing through the first display area 240
of the display apparatus 240, and to produce an image
based on the acquired external light. The display area of
the display apparatus 20 is an integral area, thereby in-
creasing a screen-to-body ratio of the display apparatus
20. The camera 60 may serve as a front camera of the
electronic device 10. The camera 60 may be configured
to produce images such as a user’s selfie with light pass-
ing through the first display area 240 of the display ap-
paratus 20.
[0013] In order to more comprehensively understand
the display apparatus provided by the embodiments of
the disclosure, details of the display apparatus will be
described below.
[0014] Referring to FIG. 2, a schematic diagram illus-
trating a first structure of a display apparatus of the elec-
tronic device according to the embodiments of the dis-
closure is illustrated. The display apparatus 20 may in-
clude a second display area 220 and a first display area
240 which adjoin each other. The second display area
220 and the first display area 240 may both be configured
to display texts or images. The second display area 220
and the first display area 240 may be configured to co-
operatively display a same image. For example, the sec-
ond display area 220 may display a portion of a preset
image, and the first display area 240 may display the
remaining portion of the preset image. The second dis-
play area 220 and the first display area 240 may also be
configured to display different images. For example, the
second display area 220 may display a preset image,
and the first display area 240 may display a taskbar im-
age. The second display area 220 and the first display
area 240 may both be configured to display contents. In
this way, the display area is complete, and a relatively
high screen-to-body ratio of the display apparatus 20 is
provided. The second display area 220 may be arranged
to surround the first display area 240, and the entire pe-
riphery of the first display area 240 may be adjoined to
the second display area 220. In other words, the first
display area 240 may be located in the second display
area 220. The second display area 220 may be arranged
to partially surround the first display area 240, that is, a
part of the periphery of the first display area 240 may be
adjoined to the second display area 220. For example,
the first display area 240 may be located at a corner of
the display apparatus 20 or at the middle of the top of
the display apparatus 20.
[0015] Referring to FIG. 3, a schematic diagram illus-
trating a stacked structure of the first display area of the
display apparatus according to the embodiments of the
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disclosure is illustrated. The first display area of the dis-
play apparatus includes a drive circuit layer 292, a metal
anode layer 293, a light-emitting layer 294, and a com-
mon electrode layer 295 which are stacked in sequence.
The drive circuit layer 292 includes multiple first drive
units 248, and the multiple first drive units 248 are con-
figured to drive the light-emitting layer 294. The first drive
units 248 include opaque parts such as thin-film transis-
tors (TFT).
[0016] The metal anode layer 293 may be partially or
entirely arranged on the drive circuit layer 292. The metal
anode layer 293 is connected with the drive circuit layer
292, and is configured to control each of the first driver
units 248 of the drive circuit layer 292. The metal anode
layer 293 may be arranged to be adjacent to the light-
emitting layer 294. The metal anode layer 293 includes
multiple metal anodes 2938. The metal anodes 2938 of
the metal anode layer 293 are directly adjacent to and
electrically connected to first pixels 246 of the light-emit-
ting layer 294. The metal anodes 2938 may be made
from opaque materials such as magnesium (Mg), silver
(Ag), or aluminum (Al).
[0017] The light-emitting layer 294 is arranged on the
metal anode layer 293. The light-emitting layer 294 in-
cludes a pixel definition layer 2942 which is provided with
multiple pixels holes. Each pixel hole is provided therein
with a first pixel 246, and the first pixel 246 is made from
an organic light-emitting material.
[0018] The common electrode layer 295 is arranged
on the light-emitting layer 294. The metal anode layer
293 and the common electrode layer 295 is arranged at
two sides of each of the first pixels 246, and drive the
first pixels 246 cooperatively with the multiple first drive
circuits 248 of the drive circuit layer 292. Each of the first
drive units 248 may drive at least one first pixel 246. For
example, each of the first drive units 248 may drive one
first pixel 246, or each of the first drive units 248 may
drive two first pixels 246 connected in parallel.
[0019] In the process that the camera acquires the sig-
nal of external light passing through the first display area
for imaging, since the first drive units 248 of the drive
circuit layer 292 of the first display area include opaque
parts which are not transparent to light, such as thin-film
transistors and the metal anodes 2938 of the metal anode
layer is made from an opaque material, the light trans-
mittance of the first display area is influenced by the first
drive units 248 and the metal anodes 2938 of the first
display area. Referring to FIG. 4 which is an enlarged
view of a portion Y illustrated in FIG. 2, at least a part of
an orthographic projection of at least one of the first drive
units 248 on the metal anode layer is located within one
of the metal anodes 2938. In other words, at least one
of the metal anodes 2938 partly or fully covers one of the
first drive units 248. By making each metal anode 2938
and the respective first drive unit 248 overlap partly or
fully with each other, the area of opaque parts of the first
display area 240 caused by the first drive units 248 can
be reduced, thereby increasing the light transmittance of

the first display area 240. Further, when the metal anodes
2938 fully covers the first drive units 248, diffraction gen-
erated at the periphery of the first drive units 248 can be
reduced during photographing.
[0020] In addition, in the process that the camera ac-
quires the signal of external light passing through the first
display area for imaging, since the first drive units 248 of
the drive circuit layer 292 of the first display area include
opaque parts such as thin-film transistors, the external
light is reflected or refracted when arriving at the first
drive units 248 to generate unwanted light, which influ-
ences the imaging effect of the camera. By arranging the
first drive units 248 in such a way that the orthographic
projection of each of the first drive units 248 on the metal
anode layer is located within one of the metal anodes
2938, each of the metal anodes 2938 covers a corre-
sponding drive unit 248. As such, the metal anodes 2938
may block the signal of external light from arriving at the
first drive units 248, thereby reducing unwanted light that
is caused by reflection and/or refraction of the first drive
unit 248. When the camera acquires the signal of external
light passing through the first display area for imaging,
the metal anodes 2938 can enable the interruption of the
unwanted light to be reduced, and thus the imaging qual-
ity of the camera can be improved.
[0021] Referring to FIG. 3, in the embodiments of the
disclosure, the multiple metal anodes 2938 are spaced
apart from each other, and an orthographic projection of
the first pixel 246 on the metal anode layer covers the
respective metal anode 2938. By controlling the area of
the metal anode 2938, the area of the first display area
occupied by the metal anodes 2938 can be reduced, and
thus the light transmittance of the first display area can
be further increased.
[0022] Referring to FIG. 5, a schematic diagram illus-
trating a second stacked structure of the first display area
of the display apparatus according to the embodiments
of the disclosure is illustrated. It can be understood that,
in other embodiments, for reducing the interruption of the
unwanted light that is caused by the reflection and/or
refraction of the first drive units 248, the metal anodes
2938 may also do not cover the first drive units 248, rath-
er, a light-blocking member 280 is arranged between the
first drive unit 292 and the light-emitting layer 294. At
least a portion of the light-blocking member 280 is ar-
ranged opposite the first drive unit 248. In other words,
an orthographic projection of the light-blocking member
280 on the drive circuit layer 292 covers the first drive
unit 248. The light-blocking member 280 may also block
the signal of external light from arriving at the first drive
unit 248, thereby reducing the interruption of the unwant-
ed light that is caused by reflection and/or refraction of
the first drive unit 248. In the process that the camera
acquires the external light passing through the first dis-
play area for imaging, the light-blocking member 280 en-
ables the interruption of the unwanted light to be reduced,
and thus the imaging quality of the camera can be im-
proved. Specifically, the light-blocking member 280 may
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be made from a black light-absorbing material. The
shape, size and arrangement of the light-blocking mem-
bers 280 may be set according to the first drive units 248.
[0023] Exemplarily, the orthographic projection of the
light-blocking member 280 on the drive circuit layer 292
may cover the respective first drive unit 248. That is, the
size of the light-blocking member 280 is greater than or
equal to the size of the first drive unit 248, and the light-
blocking member 280 is directly above the first drive unit
248. In other words, when the external light enters the
first display area in a direction perpendicular to the first
display area, the light-blocking member 280 exactly pre-
vents the external light from arriving at the first drive unit
248. The size of the light-blocking member 280 may be
slightly greater than the size of the first drive unit 248,
and thus the light-blocking member 280 may better pre-
vent the external light from arriving at the first drive unit
248 and reduce the unwanted light caused by the first
drive unit 248 as far as possible. The light-blocking mem-
bers and the first drive units 248 may be arranged in a
one-to-one correspondence, with one light-blocking
member 280 opposite to one corresponding first drive
unit 248.
[0024] For more comprehensively understanding the
display apparatus in the embodiments of the disclosure,
referring to FIG. 6, a schematic diagram illustrating a third
stacked structure of the first display area of the display
apparatus according to the embodiments of the disclo-
sure is shown. The first display area 240 of the display
apparatus includes a substrate 291, a drive circuit layer
292, a metal anode layer 293, a light-emitting layer 294,
a common electrode layer 295, a planarization layer 296,
and a touch-sensitive layer 297 which are stacked in se-
quence.
[0025] The substrate 291 may serve as a support plat-
form of the display apparatus. The substrate 291 may be
made from glass, plastic, resin or other materials. For
example, the substrate 291 may be made from polyimide
(PI). The drive circuit layer 292 is arranged on the sub-
strate 291. The drive circuit layer 292 include first drive
units 248 configured to drive first pixels 246 of a first
display area 240. Each of the first drive units 248 includes
at least one TFT. A source electrode and a drain elec-
trode of the TFT are arranged at a same layer, and the
gate electrode is arranged between the source electrode
and the light-emitting layer.
[0026] The metal anode layer 293 is arranged on the
drive circuit layer 292. The metal anode layer 293 in-
cludes a first anode layer 2932, a first insulation layer
2934, and a second anode layer 2936. The first insulation
layer 2934 is arranged between the first anode layer 2932
and the second anode layer 2936, and is configured to
separate and insulate the first anode layer 2932 from the
second anode layer 2936. The first anode layer 2932
includes first signal lines (gate lines) arranged in a first
direction, the second anode layer 2936 includes second
signal lines (data lines) arranged in a second direction,
and the first direction and the second direction may be

set to be perpendicular to each other. The first signal
lines and the second signal lines each are electrically
connected to the first drive unit 248. A drive chip of the
display apparatus 20 controls the first drive units 248
through the first signal lines and the second signal lines.
The first signal lines and the second signal lines may be
made from indium tin oxide (ITO) with high light trans-
mittance to ensure the light transmittance of the light-
transmissive display area, while reducing diffraction
caused by the first signal lines and the second signal
lines. The first signal lines may be arranged at a same
layer with the gate electrodes of a second drive unit 268.
The second signal lines may be electrically connected to
the drain electrode of the first drive unit 248 through a
light conductive part in a first via hole 2935.
[0027] The metal anode layer 293 may be adjacent to
the light-emitting layer 294. The metal anode 2938 of the
metal anode layer 293 is directly adjacent to and electri-
cally connected to the first pixel 246 of the light-emitting
layer 294. The metal anode layer further includes a sec-
ond insulation layer 2939 arranged between the metal
anode layer 293 and the source electrode of the first drive
unit 248. The metal anode 2938 may be electrically con-
nected to the source electrode of the first drive unit 248
through a light conductive part in a via hole for pixel.
[0028] It should be noted that, in some embodiments,
the metal anode 2938 of the metal anode layer and the
second signal lines of the second anode layer 2936 may
be located at a same layer. In other words, the metal
anode layer and the second anode layer 2936 may be
located at a same layer, and the first insulation layer 2934
and the second insulation layer 2939 may be located at
a same layer. Alternatively, the metal anode 2938 of the
metal anode layer and the second anode layer 2936 may
be located at different layers, and the metal anode layer
and the second anode layer 2936 are separated and in-
sulated by the second insulation layer 2939.
[0029] The light-emitting layer 294 is arranged on the
metal anode layer 293. The light-emitting layer 294 in-
cludes a pixel definition layer 2942 which is provided with
multiple pixel holes. Each of the pixel holes is provided
therein with a first pixel 246, which is made from an or-
ganic light-emitting material.
[0030] The common electrode layer 295 is arranged
on the light-emitting layer 294. The metal anode layer
293 and the common electrode layer 295 are disposed
at two sides of the first pixels 246, and are configured to
cooperatively drive the first pixels 246. The common elec-
trode layer 295 may be made from ITO with high light
transmittance.
[0031] The planarization layer 296 may be arranged
on the common electrode layer 295. After the first pixels
246 are disposed in the pixel holes, the entire pixel holes
may not be filled with the first pixels 246. Thus, grooves
will be generated after the common electrode layer 295
is disposed on the first pixel 246. The planarization layer
296 may fill and level up the grooves and cover the entire
light-emitting layer 294 to protect the light-emitting layer
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294, etc.
[0032] The touch-sensitive layer 297 may be arranged
on the planarization layer 296. The touch-sensitive layer
297 is configured to detect touch-control operations from
the user.
[0033] A polarizer (not shown) may further be arranged
on the touch-sensitive layer 297. The polarizer may be
configured to prevent internal light from being transmitted
to the outside, so as to prevent the user from seeing
internal components such as the drive units. The touch-
sensitive layer 297 and the polarizer may be first attached
together and then arranged on the planarization layer
296.
[0034] It should be noted that, in some embodiments,
some structures may be added or omitted as required,
which is not limited in the embodiments of the disclosure.
For example, at least one of the touch-sensitive layer 297
and the polarizer may be omitted. In another example, a
protection layer may be added between the planarization
layer 296 and the touch-sensitive layer 297, and the pro-
tection layer may be made from the same material as the
substrate 291.
[0035] The various layers of the first display area 240,
except for the first drive units 248 of the drive circuit layer
292 and the metal anodes 2938 of the metal anode layer,
are all made from light-transmissive materials, thereby
increasing the light transmittance of the first display area
240. For example, the substrate 291, the pixel definition
layer 2942, the common electrode layer 295, the planari-
zation layer 296, and the touch-sensitive layer 297 of the
first display area 240 may all be made from a light-trans-
missive material, and the signal lines of the metal anode
layer 293 may be made from a light-transmissive material
such as ITO or Nano-silver. The TFTs of the drive circuit
layer 292 cannot be made from the light-transmissive
material, but other parts of the drive circuit layer 292 than
the TFTs can be made from the light-transmissive mate-
rial. It can be understood that, implementations that im-
prove the light transmittance of the first display area by
increasing the light transmittance of materials and chang-
ing the arrangement of the wires are all within the scope
of the disclosure.
[0036] It should be noted that, the second display area
220 may adopt a stacked structure similar to that of the
first display area 240, and the specific implementation
thereof can be referred to the above embodiments, which
will not be repeated herein. At least one of the substrate,
the pixel definition layer, the common electrode layer,
the planarization layer and the touch-sensitive layer of
the second display area 220 may be made from the same
light-transmissive material as the first display area 240.
For example, the substrate may be made from a light-
transmissive material such as glass or resin. At least one
of the substrate, the pixel definition layer, the common
electrode layer, the planarization layer, the touch-control
layer of the second display area 220 may be made from
a different material from the first display area 240. For
example, signal lines of the anode layer of the second

display area 220 may be made from a metal or alloy ma-
terial such as molybdenum (Mo), Mo-Al-Mo film, or silver
(Ag). For example, the metal anode of the second display
area 220 may be made from a metal material such as
Mg, Ag, or Al. The common electrode layer of the second
display area 220 may be made from a material such as
Mg or Ag. Periphery of the common electrode layer of
the second display area 220 and the periphery of the
common electrode layer 295 of the first display area 240
are connected to cooperatively constitute a complete
common electrode layer 295.
[0037] The light-emitting layer of the second display
area 220 includes multiple second pixels. The second
pixels may be made from the same material with the
same light transmittance as the first pixels. Alternatively,
the second pixels may be made from a different material
from the first pixels such that the light transmittance of
the first pixels is greater than the light transmittance of
the second pixels.
[0038] In order to increase the light transmittance of
the first display area 240, the size of the first pixel 246 in
the first display area 240 may be set to be greater than
the size of the second pixel. Referring to FIG. 7, an ex-
emplary enlarged view of the portion X illustrated in FIG.
2 is shown. The size of the first pixel 246 in the first display
area 240 is greater than the size of the second pixel 226.
A spacing between two adjacent first pixels 246 is pro-
portional to the size of the first pixels 246. In other words,
the larger the first pixels 246, the larger the spacing be-
tween two adjacent first pixels 246. Thus, the distribution
density of the first pixels 246 in the first display area 240
is lower than the distribution density of the second pixels
226 in the second display area. The light transmittance
of the pixel definition layer between the first pixels 246
is greater than the light transmittance of the first pixels
246. Thus, the larger the size of the first pixels 246, the
higher the light transmittance of the first display area 240.
[0039] In the embodiments, each of the first drive units
248 is covered by the orthographic projection of at least
one of the first pixels 246 on the drive circuit layer 292.
For example, each of the first drive units 248 is arranged
opposite one first pixel 246; or, two first drive units 248
are covered by one first pixel 246, with the first pixel 246
arranged opposite any one of the first pixels 246. Since
the light transmittance of the pixel definition layer be-
tween the first pixels 246 is greater than the light trans-
mittance of the first pixels 246, by arranging the first drive
units 248 below the first pixels 246, the light transmittance
of the first display area 240 can be further increased.
[0040] For increasing the light transmittance of the first
display area 240, the distribution density of the first pixels
246 may be set to be lower than the distribution density
of the second pixels. Referring to FIG. 8, another exem-
plary enlarged view of the portion X illustrated in FIG. 2
is illustrated. The size of the first pixel 246 in the first
display area 240 is the same as the size of the second
pixel 226, and the spacing between adjacent first pixels
246 is increased with respect to that of the second pixel
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226, such that the distribution density of the first pixels
246 is lower than the distribution density of the second
pixels 226, and the light transmittance of the pixel defi-
nition layer between the first pixels 246 is greater than
the light transmittance of the first pixels 246. That is, the
lower the distribution density of the first pixels 246, the
larger the spacing between the adjacent first pixels 246,
and the higher the light transmittance of the first display
area 240. Exemplarily, the density of the second pixels
in the second display area 220 may be equal to or greater
than 400ppi (pixels per inch), the size of the first pixels
246 in the first display area 240 may be four times the
size of the second pixels, and the density of the first pixels
in the first display area 240 may be 200ppi.
[0041] For increasing the light transmittance of the first
display area 240, the first drive unit 248 disposed in the
first display area 240 may be a drive circuit with a rela-
tively simple structure. Specifically, the second display
area 220 includes multiple second drive units, and each
of the second drive units is configured to drive a respec-
tive one of the second pixels 226. The first drive unit 248
in the first display area 240 may be a drive circuit with a
simpler structure compared with the second drive unit in
the second display area 220. The number of TFTs in-
cluded of each of the first drive units 248 is less than the
number of TFTs included in each of the second drive
units 220. Since the TFTs are opaque, a less number of
opaque TFTs in the first drive units 248 means that small-
er area is occupied by the TFTs, accordingly, the area
of opaque parts of the drive circuit layer can be reduced
and the ratio of light-transmissive parts in the drive circuit
layer can be increased, which may increase the light
transmittance of the drive circuit layer and the first display
area 240. For example, the second drive unit may be a
7T1C drive circuit, and the first drive unit 248 may be a
5T1C, 4T1C or 2T1C circuit.
[0042] In order to increase the light transmittance of
the first display area 240, the distribution density of the
first drive units 248 is set to be lower than the distribution
density of the second drive units. Referring to FIGS. 9 to
11, FIG. 9 is yet another exemplary enlarged view of the
portion X illustrated in FIG. 2, FIG. 10 is a structural sche-
matic diagram of the first pixels and the first drive units
of the display apparatus according to the embodiments
of the disclosure, and FIG. 11 is a structural schematic
diagram of the second pixels and the second drive units
of the display apparatus according to the embodiments
of the disclosure. The multiple first pixels 246 in the first
display area 240 may be divided into multiple pixel sets
242. In other words, the first display area 240 includes
multiple pixel sets 242, and each of the pixel sets 242
includes at least two first pixels 246 connected in parallel
with each other. The first pixels 246 and the second pixels
226 have a same physical structure. All the first pixels
246 in one pixel set 242 are driven by a same drive unit
248. The light-emitting layer of the first display area 240
and the light-emitting layer of the second display area
220 may be formed in a same process, that is, the light-

emitting layer of the first display area 240 and the light-
emitting layer of the second display area 220 have no
difference. In the second display area 220, each of the
second drive units 228 is configured to drive a respective
one of the second pixels 226. In the first display area
240, each of the first drive units 248 is configured to drive
several first pixels 246 which are connected in parallel.
For example, in the first display area 240, at least two of
the first pixels 246 with a same display color are connect-
ed in parallel, and are driven by one of the first drive units
248. In this implementation, the number of the first drive
units 248 can be reduced, the distribution density of the
first drive units 248 can be reduced, the number of the
first drive units 248 per unit of area is less than the number
of the second drive units 228 per unit of area, and the
light transmittance of the first display area 240 can be
increased with respect to the light transmittance of the
second display area 220.
[0043] As for the first pixels 246 and the second pixels
226 having a same physical structure, it may mean that
the first pixels 246 and the second pixels 226 have the
same size, same distribution density, same arrangement
and the like. The arrangement may be one of a standard
RGB arrangement, a Pentile arrangement, and a Delta
arrangement.
[0044] The parallel connection of at least two of the
first pixels 246 is implemented by connecting the first
pixels 246 in the light-emitting layer in parallel, or by con-
necting the corresponding metal anodes 2938 in the an-
ode layer in parallel.
[0045] Referring to FIG. 12, a schematic diagram illus-
trating a second structure of the display apparatus of the
electronic device according to the embodiments of the
disclosure. The display apparatus 20 further includes a
polarizer 260. The polarizer 260 includes a first polarizing
portion 261 and a second polarizing portion 262. The first
polarizing portion 261 is arranged at a position corre-
sponding to the first display area 240, and the second
polarizing portion 262 is arranged at a position corre-
sponding to the second display area 220, and a light
transmittance of the first polarizing portion 261 is greater
than a light transmittance of the second polarizing portion
262. The first polarizing portion 261 may be a through
hole or be made from a light-transmissive material. For
example, a through hole is provided at a position corre-
sponding to the first display area 240, and then the
through hole is filled with a transparent material to form
the first polarizing portion 261. For another example, a
through hole is first provided at a position corresponding
to the first display area 240, and then the through hole
is filled with a high-transmittance and low-polarizing ma-
terial to form the first polarizing portion 261. In this im-
plementation, the first polarizing portion 261 can not only
provide a high light transmittance, but also prevent light
from being transmitted to the outside, so as to prevent
the user from seeing the internal structure.
[0046] The stacked structure of the first display area
240 may also be implemented in other structures, which
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is not limited in the embodiments of the disclosure. Ex-
emplarily, the stacked structure in some embodiments is
described in reference to FIG. 13, which is a schematic
diagram of a fourth stacked structure of the first display
area of the display apparatus according to the embodi-
ments of the disclosure. A main difference in the stacked
structure of the first display area 240 here from the above
embodiments lies in the driver circuit layer and the anode
layer. The source electrode and the drain electrode of
the TFT of the first drive unit 248 of the first display area
240 are arranged at a same layer, and the source elec-
trode is arranged between the gate electrode and the
light-emitting layer.
[0047] The metal anode layer 293 is partly arranged
on the drive circuit layer 292. The metal anode layer 293
includes a first anode layer 2932, a first insulation layer
2934, and a second anode layer 2936. The first insulation
layer 2934 is arranged between the first anode layer 2932
and the second anode layer 2936, and configured to sep-
arate and insulate the first anode layer 2932 from the
second anode layer 2936. The first anode layer 2932
includes first signal lines (gate lines) arranged in a first
direction, the second anode layer 2936 includes second
signal lines (data lines) arranged in a second direction,
and the first direction and the second direction may be
set to be perpendicular to each other. The first signal
lines and the second signal lines each are electrically
connected to the first drive unit 248. A drive chip of the
display apparatus controls the first drive units 248
through the first signal lines and the second signal lines.
The first signal lines and the gate electrodes of the first
drive units 248 may be located at a same layer, and the
second signal lines and the drain electrodes of the first
drive unit 248 may be located at a same layer. The metal
anode layer 293 may be adjacent to a light-emitting layer
294. The metal anode 2938 of the metal anode layer 293
is directly adjacent to and electrically connected to the
first pixel 246 of the light-emitting layer 294. A second
insulation layer 2939 is arranged between the metal an-
ode 2938 and the source electrode of the first drive unit
248. The metal anode 2938 may be electrically connect-
ed to the source electrode of the first drive unit 248
through a via hole for pixel 2937.
[0048] The lens of the camera in the electronic device
faces the substrate of the display apparatus. The camera
is configured to acquire the signal of external light passing
through the first display area for imaging. In order to re-
duce a space occupied by the camera, the lens of the
camera may be arranged to be close to or adjacent to
the substrate of the display apparatus. The substrate of
the display apparatus is mainly configured to carry the
other layers of the display apparatus, and the substrate
itself does not require any special functions. Therefore,
in order to further reduce the space occupied by the cam-
era, a portion of the camera may be provided in the sub-
strate. FIG. 14 is a structural schematic diagram of the
display apparatus and the camera according to the em-
bodiments of the disclosure. A first installation hole 2912

is provided in the substrate at a position corresponding
to the camera 60, and at least a part of the camera 60 is
provided in this first installation hole 2912. The first in-
stallation hole 2912 may be a blind hole. In other words,
the thickness of the portion of the substrate 291 corre-
sponding to the camera 60 is less than the thickness of
other portions of the substrate, and the substrate 291 is
still a complete substrate. This not only does not affect
the function of the substrate 291 in carrying the other
layers of the display apparatus 20, but also frees up a
space to accommodate the camera 60. The installation
of the camera 60 onto the first installation hole 2912 may
be set according to the size of the first installation hole
2912 and the size of the camera 60. For example, in a
case where the space of the first installation hole 2912
is not enough to mount the entire camera 60, the lens 62
of the camera 60 is partially disposed in the first instal-
lation hole 2912. In a case where the camera 60 is small
enough, the entire camera 60 is disposed in the first in-
stallation hole 2912.
[0049] Since the drive circuit layer of the first display
area is not provided with the first drive units, the drive
circuit layer also has no special function, the camera can
be disposed in the drive circuit layer of the first display
area. Referring to FIG. 15, another structural schematic
diagram of the display apparatus and the camera accord-
ing to embodiments of the disclosure is illustrated. The
first installation hole 2912 is a through hole, and the drive
circuit layer of the first display area defines a second
installation hole 2922 at a position corresponding to the
camera 60. The first installation hole 2912 and the second
installation hole 2922 are communicated with each other,
and at least a part of the camera 60 may be disposed in
the second installation hole 2922. For example, the lens
62 of the camera 60 may be located in both the first in-
stallation hole 2912 and the second installation hole
2922. The second installation hole 2922 may be a
through hole or a blind hole. The first installation hole
2912 and the second installation hole 2922 may be pro-
duced after a portion of the stacked structure of the dis-
play apparatus 20 is formed. For example, after the driver
circuit layer, the anode layer, the light-emitting layer, and
the common electrode layer of the display apparatus 20
are all arranged on the substrate 291, the first installation
hole 2912 and the second installation hole 2922 are pro-
duced at the position corresponding to the lens 62 of the
camera 60, by using a laser and the like.
[0050] It should be noted that the camera 60 arranged
opposite the first display area 240 can serve as a front
camera 60 of the electronic device 10. The front camera
is generally a camera with an immovable lens. By pro-
viding the first installation hole 2912 and the second in-
stallation hole 2922 on the substrate 291 and the drive
circuit layer 292 of the display apparatus 20 respectively,
the camera 60 arranged opposite the first display area
240 can make lens 62 of the camera 60 move, for real-
izing functions such as autofocus.
[0051] It can be understood that the size and shape of
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the first pixels of the first display area can be set as de-
sired in any one of the above embodiments. For example,
the first pixel may be rectangular or circle-like. The circle-
like shaped first pixel may include a circle first pixel, an
ellipse first pixel, or a rounded rectangle-shaped first pix-
el, etc. The rounded rectangle-shaped first pixel enables
the diffraction of the first display area to be alleviated,
due to curved transitions defined at the edges of the cir-
cle-like shaped first pixels.
[0052] The display apparatus may be in a regular
shape, such as a rectangle, a rounded rectangle, or a
circle. Obviously, in some other possible embodiments,
the display apparatus can also be in an irregular shape,
which is not limited in the embodiments of the disclosure.
[0053] One or more cameras may be provided below
the first display area. The multiple cameras can work
cooperatively. For example, two identical cameras may
be provided, including a normal camera and a camera
with shallow depth of field or a monochrome camera, etc.
In addition to the camera, other functional devices can
be further provided below the first display area, such as
a proximity sensor, a light sensor, a distance sensor, and
a fingerprint recognition sensor.
[0054] In order to understand the electronic device in
the embodiments of the disclosure more comprehensive-
ly, the structure of the electronic device will be further
described in the following. Referring to FIG. 1, the elec-
tronic 10 further includes a housing 40 and the camera
60.
[0055] The housing 40 may include a rear cover (not
shown) and a frame 420. The frame 420 surrounds a
periphery of the rear cover. The display apparatus 20 is
disposed in the frame 420. The display apparatus 20 and
the rear cover can be two opposite sides of the electronic
device 10. The camera 60 is disposed between the rear
cover of the housing 40 and the display apparatus 20.
The display apparatus 20 may be an organic light-emit-
ting diode (OLED) display apparatus. The display appa-
ratus 20 may be a full-screen. In other words, all the entire
display areas of the display apparatus 20 are substan-
tially configured for displaying. The display apparatus 20
may further be provided thereon with a cover plate. The
cover plate covers the display apparatus 20 to protect
the display apparatus 20, so as to prevent the display
apparatus 20 from being scratched or damaged by water.
The cover plate can be a transparent glass cover plate,
so that the user can see the information displayed on the
display apparatus 20 through the cover plate. For exam-
ple, the cover plate can be a glass cover plate made of
sapphire crystal.
[0056] The electronic device 10 may further include a
circuit board, a battery and a middle plate. The frame 420
is disposed around the middle plate. The frame 420 and
the middle plate may form a middle frame of the electronic
device 10. Accommodating spaces are defined on both
sides of the middle plate by the middle frame and the
frame 420. One of the accommodating spaces is config-
ured to accommodate the display apparatus 20, and the

other accommodating space is configured to accommo-
date the circuit board, the battery, and other electronic
components or functional assemblies of the electronic
device 10.
[0057] The middle plate can be in a thin plate-like or
sheet-like structure, or can be a hollow frame structure.
The middle frame is configured to provide support for the
electronic components or functional components in the
electronic device 10, so that the electronic components
and the functional components in the electronic device
10 can be mounted together. The functional components
such as the camera 60, a receiver, the circuit board, the
battery, and the like of the electronic device 10 can be
mounted on the middle frame or the circuit board for fix-
ing. It can be understood that a material of the middle
frame can include metal or plastic, etc.
[0058] The circuit board can be mounted on the middle
frame. The circuit board may be a main board of the elec-
tronic device 10. One or more functional components
such as a microphone, a speaker, a receiver, a head-
phone interface, an acceleration sensor, a gyroscope, a
processor and the like can be integrated on the circuit
board. Meanwhile, the display apparatus 20 can be elec-
trically connected to the circuit board to control the display
of the display apparatus 20 by the processor on the circuit
board. Both of the display apparatus 20 and the camera
60 can be electrically connected to the processor. In re-
sponse to receiving a shooting command, the processor
controls the display of the light-transmissive area to be
turned off and controls the camera 60 to capture an image
through the first display area 240. In response to receiv-
ing a command to display an image, the processor con-
trols the second display area 220 and the first display
area 240 to cooperatively display the image.
[0059] The battery can be mounted on the middle
frame. Meanwhile, the battery is electrically connected
to the circuit board, such that the battery supplies power
to the electronic device 10. The circuit board may be pro-
vided with a power management circuit. The power man-
agement circuit is configured to distribute voltage provid-
ed by the battery to various electronic components in the
electronic device 10.
[0060] It should be understood that the term "multiple"
in the disclosure means two or more.
[0061] The display apparatus and the electronic device
provided in the embodiments of the disclosure have been
described in detail above. Specific examples are used
herein to explain the principles and implementations of
the disclosure. The descriptions of the above embodi-
ments are only used to facilitate the understanding of the
disclosure. In addition, for those skilled in the art, there
may be modifications in the specific embodiments and
in the scope of the disclosure according to the concept
of the disclosure. In summary, the content of the descrip-
tion should not be construed as limitations of the disclo-
sure.
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Claims

1. A display apparatus, comprising a first display area
and a second display area which adjoin each other,
wherein a light transmittance of the first display area
is greater than a light transmittance of the second
display area; the first display area comprises a metal
anode layer and a drive circuit layer electrically con-
nected to the metal anode layer; the metal anode
layer comprises a plurality of metal anodes, and the
drive circuit layer comprises a plurality of first drive
units; and an orthographic projection of at least one
of the first drive units on the metal anode layer is at
least partially located within one of the metal anodes.

2. The display apparatus of claim 1, wherein the first
display area further comprises a plurality of first pix-
els, each of the first drive units is configured to drive
at least one of the first pixels, and each of the first
drive units comprises a plurality of thin-film transis-
tors;

wherein the second display area comprises a
plurality of second pixels and a plurality of sec-
ond drive units, each of the second drive units
is configured to drive a respective one of the
second pixels, and each of the second drive
units comprises a plurality of thin-film transis-
tors; and
wherein the number of the thin-film transistors
of each of the second drive units is greater than
a number of the thin-film transistors of each of
the first drive units.

3. The display apparatus of claim 2, wherein an ortho-
graphic projection of at least one of the first pixels
on the drive circuit layer covers one of the first drive
units.

4. The display apparatus of claim 2, wherein a distri-
bution density of the first pixels in the first display
area is lower than a distribution density of the second
pixels in the second display area.

5. The display apparatus of claim 2, wherein the plu-
rality of metal anodes are made from an opaque ma-
terial, and are spaced apart from each other, and an
orthographic projection of each of the first pixels on
the metal anode layer covers a respective one of the
metal anodes.

6. The display apparatus of claim 2, wherein a size of
each of the first pixels is greater than a size of any
one of the second pixels.

7. The display apparatus of claim 2, wherein a distri-
bution density of the first drive units is lower than a
distribution density of the second drive units.

8. The display apparatus of claim 1, wherein the first
display area further comprises a plurality of first pix-
els, the second display area further comprises a plu-
rality of second pixels, the first pixels and the second
pixels have a same physical structure; and in the first
display area, at least two of the first pixels with a
same display color are connected in parallel and driv-
en by a same one of the first drive units.

9. The display apparatus of claim 1, further comprising:
a polarizer comprising a first polarizing portion and
a second polarizing portion, wherein the first polar-
izing portion is arranged at a position corresponding
to the first display area, the second polarizing portion
is arranged at a position corresponding to the second
display area, and a light transmittance of the first
polarizing portion is greater than a light transmittance
of the second polarizing portion.

10. An electronic device, comprising:

a display apparatus comprising a first display
area and a second display area which adjoin
each other, wherein a light transmittance of the
first display area is greater than a light transmit-
tance of the second display area; the first display
area comprises a metal anode layer and a drive
circuit layer electrically connected to the metal
anode layer; the metal anode layer comprises a
plurality of metal anodes, and the drive circuit
layer comprises a plurality of first drive units; and
an orthographic projection of at least one of the
first drive units on the metal anode layer is at
least partially located within one of the metal an-
odes; and
a camera comprising a lens, wherein the lens is
arranged to face the first display area, and the
camera is configured to acquire a signal of ex-
ternal light passing through the first display area
for imaging.

11. The electronic device of claim 10, wherein the dis-
play apparatus further comprises a substrate, the
drive circuit layer is provided on the substrate, the
substrate is provided with a first installation hole at
a position corresponding to the first display area, and
at least a portion of the lens is located in the first
installation hole.

12. The electronic device of claim 11, wherein the drive
circuit layer is provided with a second installation
hole for receiving the lens, the second installation
hole is communicated with the first installation hole,
and at least a portion of the lens is located in the
second installation hole.

13. The electronic device of claim 10, wherein the first
display area further comprises a plurality of first pix-
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els, each of the first drive units is configured to drive
at least one of the first pixels, and each of the first
drive units comprises a plurality of thin-film transis-
tors;

wherein the second display area comprises a
plurality of second pixels and a plurality of sec-
ond drive units, each of the second drive units
is configured to drive a respective one of the
second pixels, and each of the second drive
units comprises a plurality of thin-film transis-
tors; and
wherein the number of the thin-film transistors
of each of the second drive units is greater than
the number of the thin-film transistors of each of
the first drive units.

14. The electronic device of claim 13, wherein an ortho-
graphic projection of at least one of the first pixels
on the drive circuit layer covers one of the first drive
units.

15. The electronic device of claim 13, wherein a distri-
bution density of the first pixels in the first display
area is lower than a distribution density of the second
pixels in the second display area.

16. The electronic device of claim 13, wherein the plu-
rality of metal anodes are made from an opaque ma-
terial, and are spaced apart from each other, and an
orthographic projection of each of the first pixels on
the metal anode layer covers a respective one of the
metal anodes.

17. The electronic device of claim 13, wherein a size of
each of the first pixels is greater than a size of any
one of the second pixels.

18. The electronic device of claim 13, wherein a distri-
bution density of the first drive units is lower than a
distribution density of the second drive units.

19. The electronic device of claim 10, wherein the first
display area further comprises a plurality of first pix-
els, and the second display area further comprises
a plurality of second pixels, the first pixels and the
second pixels have a same physical structure, and
in the first display area, at least two of the first pixels
with a same display color are connected in parallel
and driven by a same one of the first drive units.

20. The electronic device of claim 10, wherein the dis-
play apparatus further comprises:
a polarizer comprising a first polarizing portion and
a second polarizing portion, wherein the first polar-
izing portion is arranged at a position corresponding
to the first display area, the second polarizing portion
is arranged at a position corresponding to the second

display area, and a light transmittance of the first
polarizing portion is greater than a light transmittance
of the second polarizing portion.
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